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ABSTRACT
Background: Traumatic brain injury is one of the devastating clinical conditions, leading to loss of consciousness and arousal
at some point of time after injury. The median nerve serves as the peripheral gateway for accessing the central nervous system
among persons with coma.
Aim: The study aims to evaluate the effectiveness of the right median nerve electrical stimulation on functional status in participants with traumatic brain injury.
Methods: A quasi-experimental study was done on 30 traumatic brain injury participants. Participants were recruited after
obtaining an informed consent form from the participant’s caregiver. Ranchos Los Amigos Scale was used as a screening tool
for the inclusion of participants. The pre-test measurement of functional status was obtained through the Disability rating scale.
Right median nerve electrical stimulation was given over the right hand for four weeks. At the end of study duration, Post-test
measurements were taken and data were tabulated and analyzed statistically by using Wilcoxon signed-rank test.
Results: It was observed that there was a significant improvement in functional status (P<0.001) in participants with traumatic
brain injury.
Conclusion: Right median nerve electrical stimulation is a safe, inexpensive, and noninvasive technique that has a beneficial
effect on improving functional status among brain injury participants.
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INTRODUCTION
Traumatic brain injury (TBI) is a form of acquired brain
injury leading to insult to the brain due to sudden trauma
and the Centers for Disease Control and Prevention (CDC)
defines TBI as craniocerebral trauma related to neurological/neuropsychological abnormalities, skull fracture, intracranial lesions or death.1,2At the global, it has been estimated that the annual incidence and mortality from TBI
are 200 and 20/100000/year, respectively.3,4The incidence,
mortality, and case-fatality rates in India were 150/100000,
20/100000, and 10% based on an epidemiological study.4,5In
India, it is estimated that nearly about 1 million dies every
year.6Road Traffic accident (RTA) is regarded as one of the
leading causes of TBI. RTA contributes to (60%) of TBI
followed by falls (20-25%) and violence (10%).4 Males are
suspectable to TBI with 75% incidence in contrast to fe-

males and the ratio of injury in male to female in India is
about 3:1.7, 8
TBI has been categorized into primary or secondary brain
injury. The former is due to the consequences of the physical
insult whose pattern and extent of damage depend upon the
nature, intensity, and duration of impact.9 Primary and secondary TBI cause temporary and/or permanent dysfunction
in the brain, which limits a patient’s activities, affecting participation in society, and lowers the quality of life.10,11About
17% of TBI persons undergo a period of complete unconsciousness or coma.12TBI patients have a clinical presentation with the signs and symptoms of loss of consciousness,
ear and nose bleed, seizures, paresis, nausea, balance deficits, cognitive communication and swallowing.13 Physical
therapists play a vital role in the neurorehabilitation of traumatic brain injury patients.
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The disorders of consciousness (DOC) include coma, vegetative state, and minimally conscious state. Clinical diagnosis of coma is defined by absent or limited vocal or muscle
activity and presence of decreased or any abnormal response
to noxious stimuli, an absence of sleep-wake cycle.14
Severe DOC range from coma via vegetative state (VS) also
referred to as unresponsiveness wakefulness syndrome, a
condition during which the patient shows no behavioural
evidence of conscious–to minimally conscious state (MCS),
characterized by one or more minimal but definite behavioural signs of consciousness.15,18
In the past decades, physiotherapy techniques including neuromuscular electrical stimulation have played a vital role in
neurorehabilitation for facilitating or inhibiting muscle tone.
It also plays an essential role in unconscious patients. For
providing stimulation, the median nerve of the right arm was
selected. The right side of the brain has a major representation for cortical reorganization and is responsible for cognitive and sensory reorganization. The sensory distribution of
the right hand has a larger cortical representation in the brain.
Median nerve stimulation might function by acting on a few
neurotransmitters.19,20The disability rating scales (DRS) has
been utilized in moderate and severe TBI. DRS can be easily administered and has good reliability and validity. This
study aims to evaluate the effect of the right median nerve
stimulation on functional status among traumatic brain injury participants.

Methods

The study was a Quasi-experimental study conducted in
Saveetha Medical Hospital, Thandalam, Chennai. The sample was drawn from the Physiotherapy neurorehabilitation
centre and Inpatient Units at Saveetha Medical Hospital.
The study was conducted after getting approval from the Institutional Human Ethical Committee of Saveetha Institute
of Medical and Technical Sciences 038/07/2020/IRB-HS/
SIMATIC. A convenient sampling technique was used for
30 participants in the study. The safety and simplicity of the
procedure were explained to participants caregivers and an
informed consent form was obtained from them. Ranchos
Los Amigos (RLA) scale was used as a confirmatory test for
the inclusion of participants. Selection criteria included RLA
Level 1-2 participants, both male, and female, aged between
20 to 55 years, hand dominance–right hand. Participants
were excluded if there was, vital signs of unstable, injury
of median nerve/brachial plexus and fracture of right wrist,
metallic implant in the right upper limb, cervical spinal cord
injury, absent sensation in the thenar eminence of the right
hand, history of seizures, Cardiac arrhythmia /Pacemaker
implanted and pregnancy.
Pre-treatment reading of functional status was noted by using a disability rating scale. After the pre-test measures, par85

ticipants received treatment through the right side median
nerve stimulation. The participant position was supine lying
with upper extremity elbow extended, forearm supinated,
wrist and fingers extended. The right side forearm was selected for treatment and Neuromuscular electrical stimulation equipment was used.
In order, to reduce the skin resistance hand was wiped with
a cotton swab. The electrode placement was active electrode
over the volar aspect of the right forearm and the inactive
electrode over the volar 2/3rd of the right forearm. Parameters of neuromuscular electrical stimulation- the type of current: surged faradic current, waveform: asymmetric biphasic, frequency: 40hz, duration: 300 ms, amplitude: 20 sec/
min, no of contractions: based on the response of muscle to
avoid fatigue. The skin was examined for erythema under
the electrode site during each treatment session. Similarly,
Post-treatment readings were noted by using a disability rating scale.

RESULTS
The collected data were tabulated and analyzed using a nonparametric test. Wilcoxon signed-rank test was utilized for
within-group analysis. The significance level of (P<0.001)
was considered statistically significant. The results are presented in Table 1. There was a significant difference in pretest and post-test values of DRS (P<0.001).
As per literature, right median nerve stimulation has been
reported to improve the outcomes for traumatic comatose
cases.21 The study was done to investigate the effect of the
right median nerve stimulation on the functional status by
utilizing DRS. DRS scale ranges from 0 to 29.22 The lowest
score represents no disability and the highest score is 29 that
represents an extreme vegetative state. In the present study
from Table 1, the pre-test median score was 28 and after the
treatment, the post-test median score was observed to be 24
within the group. The Z value=4.316 and P<0.001 denotes
statistical improvement within the group.

DISCUSSION
Hence, the right side median nerve stimulation has effective recovery on functional recovery among traumatic brain
injury participants and the probable reason for improvement might be activation of ascending reticular activating
system(ARAS) through afferent stimuli provided via right
median nerve stimulation and the spinoreticular component of the median nerve synapsing with the neurons of the
ARAS.23 A study conducted by Kwan et al. have stated that
when the right median nerve is stimulated with certain painful intensity, it results in activation of ARAS and serve as the
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pathway for the therapeutic function of electrical stimulation.24
Over, a period of four weeks of study duration, the results
of the present study revealed that there was significant functional recovery among traumatic brain injuries by the administration of the right median nerve stimulation. The limitation of the study includes the recruitment of participants
from a single study centre and qualitative outcomes were
used. In the future, it is recommended that the same study
can be done with a large sample population based on age,
the severity of the injury and quantitative outcomes such as
EEG, fMRI, SPECT scans can be used to assess the cortical
reorganization.

CONCLUSION
The study concludes that the right median nerve has a beneficial effect on the functional status of traumatic brain injury
participants. Right median nerve stimulation is easy to administer, inexpensive and can be used in neurorehabilitation
in participants with decreased consciousness.
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Table 1: Pre-Test and Post-test of Disability Rating Scale
Disability rating scale

N

Pre-test
Post-test

87

30

Median

W+ value
T value

28

W= -300.0
T+= 0.00
T-= -300.0

24

P-value

P=<0.001

Z Value =-4.316
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